| X. 2 PERFORMANCE OF PROCEDURE

In this subsection the Resource Allocation Programis used to obtain
sanpling frequencies based on the demonstration case data. Three

exanpl es are consi der ed. For each of the exanples, the nonitoring period
(i.e., the time period for which the allocation IS based) is assumed to be

six months. The exanples are:

Case 1. Use the first twelve nonths of data to obtain the initia
source statistical descriptions. Deternmine the sanpling
frequencies for the following nonitoring period (i.e.
mont hs 13 through 18).

Case 1. Use the data from nmonths 13 through 18 to update the
statistical description of the sources used in Case I.
Determne the sampling frequencies for the follow ng
monitoring period (i.e., nmonths 19 through 24).

Case I11. btain a revision of the sanpling frequencies obtained in
Case |1, under the assunption that the sanpling has to be
interrupted in the middle of a sanpling period due to a
measurenent of very poor water quality in a given river
segment . (It is desired to sanple two sources, which are
expected to cause the poor quality, twice in the renainder
of the nonitoring period.)

This subsection is concluded with a conparison of the performance of
the priority procedure developed in this report with a procedure that
assigns sampling frequency on the basis of source flow.

Case |

The source expected damage and probability of no violation obtained
fromthe first 12 nonths of.self-nmonitoring data is given in Table 9.3."
The statistical description of the sources' constituenats, and the

* Sources 5 and 21 are not included in this exanple due to insufficient
dat a.
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Table 9.3 DATA FOR CASE 1

S0URCE pPNY* EXP, DAMAGE
1 « 600361 1,R2U4U476
2 « 366900 1,355373
3 0971305 «00N61S
a 434768 3.,U2R362
6 e 966816 U,0u7932
7 e111617 3.517227
& 006504 {.,40R2R3
S +08968% T.7819R7

10 «072174 4,489711
11 l8‘“87'1 2.719“60
12 + 1386867 S.660459
13 921438 Y.340151
{a «96UBBN 2.432943
{8 000060 2.313442
i6 «9B81R2P 4,072095
i7 «e316116 4,018275
18 « 034052 8,942007
{9 . 809288 S5.787722
20 e596925 2 3RRT92
e2 {17219 5.959835
2y o 716372 4,720618
ed 09923973 1,09R906
2s «0503%30 704952
26 3RB621 «h01895
27 «000000 6,57u204
ch 1663564 b.T18164
29 «RAR3ILTS &4,091859
LY] 0258407 {.090917

* Probability of no violation.
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expected damage and probability of no violation for each constituent
used to obtain the information in Table 9.3, is given in full in
Appendix G.1.

In this example, the upper and lower bounds on the sampling frequencies
are 0 and 3 respectively and the monitoring agency’s budget is $25,000.
Table 9.4 gives the resulting priority list and Table 9.5 gives the
sampling frequencies. Comparing these tables with Table 9.3, it is
seen that those sources sampled most often and/or with highest priority
have high expected damage and low probability of no violation.

Case Il

The assumptions and constraints for Case Il are identical with those
For Case I. The new expected damage and probability of violation

For each source, based on the updated statistics is given in Table 9.6.
The large effect of the update procedure on this data can be determined

by comparing this table with Table 9.3. For example, the probability of no
violation for source 20 went from 69.7% for Case | to 33.3% for Case Il
while the expected damage went from 0.387 to 0.737. The updated statistical
description, the expected damage and the probability of no violation, for
each constituent, is given in Appendix G.2.

Table 9.7 gives the priority list For this example, and Table 9.8 gives
the sampling frequencies. There are large differences in some of the
sampling frequencies for Cases | and Il. For example, Source 6 was not
sampled in Case 1 (Table 9.5) but was sampled two times in Case Il
(Table 9.8). Conversely, Source 11 was sampled three times in Case |
but was not sampled in Case Il. These changes are due to changes in
the expected damage and probability of no violation for the sources.
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Table 9.4 PRIORITY LIST

PRIORITY
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Table 9.5 SAMPLING
CASE I

MIN NO,
SAMPLES

- SAMPLESIET)
REQUIRED

~ VYOLATINNS

0 T488S
+18245%
«H0061
028174

 4,0479%3

o 04382
« 00914
o 06259
«02339
1,47146
«10884
3.,34015
2.43298
00087
4,07209
40154
201037
3,06773
+ 38RT79
o 08189
1.55168

{,09891

«18A89
023391
«D0000
1.84608
4,1965%
228190
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PRIORITY
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SOURCE
SAMPLFD

ie

9

27

10 ..
12 .
e2 -
s

29

1,5766%980

1.,847612%
1+1920217
#9153 4548;
278635087
o 7345354483

17608,00
2276,.00
= 2844,00 .

© . «ST6TEIN2 =+ 3657,00
55205768 - 4523,00
50080504 5083,00
45182335 ° - 5659.00
BA327629 - .= - 8194,50
WU2408060 .. . : 6757,.50
oPBBLENY U U6 TEEHS 7701400
026084082 - < aS.SOOOZQﬂff 264,00
e 2548897 T 43 BYLBS L 0 BB35,.00
025079741 7 d42,33129 948,50
028823044 40,96574 9088,50

. »2H4533773 - '_39.51591? - 10579456
o 4319736782 - ' ' 11139,50
Te196882K4 . 11689,50
08140030 < 12239,50
017085395 12802,5)

. 416528947 .. 13350,50

. e16045145 . 7 13913.50

‘i e15612484 L 44863,50
214192987 . T2 15051,50

T a33931040° 314006500 . 15627.50
“e 13566206 - 30,290448 - . 16195450
13547814 . 29,52086 im 16766,50

T 912294334 - - 28,,8487173 5. §1T7314,50

09882264 . 2B,26605 - 17902.50

S e0914U5984 . 2T,76493 -18450,590

L 009135259 - 26,9030 19394,00

$09047219 T 26,41175 7 19937,00

07776878 . 25,87625 @PLST 40N

007202126 25,56500 5721068400

« 06899753 25,17340° 21636,00

206280803 28, TEB51 5 22224,00

06226493 ‘22774 ,.00

206161870 23340400

04726118 3923,00

- 404352768 ‘244Bb,00
¢ 0429534A; :25062000'

003974“38{ . 25625,00

s 030623144 - Rb6216.,00

« 03435129 6781,00

'22,51352
'22,35026
22,07773

»03015250
202968543
002888465

7324,00
27874400
- 28817450



